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ABSTRACT
Introduction: Morbid obesity is one of the most common health-care issues in our present day. Various
surgical methods were developed to combat obesity. Laparoscopic sleeve gastrectomy (LSG) is the most
common surgical treatment in the world and our country. In the present study, the purpose was to share the
6-year results of bariatric surgeries performed in our center.
Materials and Methods: The retrospective records of the patients who underwent bariatric surgery between
2015 and 2021 were examined, and demographic data, indications for surgery, preparation for surgery, surgical technique, post-operative follow-up steps, post-operative complications, recovery rates of comorbid
diseases, and the changes in post-operative biochemical parameters were evaluated.
Results: A total of 457 patients underwent LSG over 6 years. The median age of the patients was 34.3
years (13–68) and the median body mass index was 43.74 (35.60–66.72) kg/m2. Among the patients, 261
(57.1%) were female and 196 (42.9%) were male. The mean surgery time was 58 (32–88) min.
Improvements were detected in 91.6% of patients with pre-operative hypertension, in 87.3% of patients
with diabetes, 91.6% of patients with sleep apnea, and 84.3% of patients with hyperlipidemia. Iron
deficiency anemia was detected in 11 (2.4%) of the patients as a biochemical abnormality in the postoperative follow-ups, the folic acid deficiency was detected in 3 (0.7%) patients, Vitamin D deficiency in
6 patients (1.31%), and Vitamin B12 deficiency in 5 patients (1.1%).
Conclusion: LSG is a safe method in the treatment of obesity facilitating weight loss and regressing comorbidities accompanying obesity. Although the decrease in biochemical parameters in the long-term followup is a disadvantage, it can be treated with replacement therapy.
Keywords: Comorbidity short, Laparoscopic sleeve gastrectomy, Obesity

Introduction
Obesity is a chronic disease directly affecting life expectancy and comfort. It is one of the increasingly serious health-care issues, especially in developed countries.
[1,2]
The World Health Organization (WHO) reported that
13% of adults aged 18 and over in the world in 2016, in
other words, more than 650 million adults, were obese.

Obesity is not only a weight problem but also brings
with it additional diseases such as diabetes, hypertension
(HT), venous circulation disorders, cardiac output disorders, orthopedic disorders, and an increase in some cancers. It was shown that insulin resistance decreases after
bariatric surgery and 90% of HT and respiratory system
diseases regress.[4]

[3]
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Many different techniques were applied in the surgical
treatment of morbid obesity. Although radical interventions (i.e., Jejuno Ileal Bypass and Biliopancreatic Bypass)
were applied in the beginning, less invasive and physiology-appropriate approaches started to come to the forefront because many metabolic problems were faced. With
this transformation, adjustable gastric banding started
to be applied in European countries. Its easy application
and less invasiveness compared to other methods caused
it to find more application areas. However, complications
such as esophagitis, intolerance, esophageal dilatation,
and band migration are among the disadvantages of this
method.[5] For this reason, it was replaced by laparoscopic
roux-n-y gastric bypass and laparoscopic sleeve gastrectomy (LSG), which are more effective and most frequently
applied methods in our present day. Roux-en-Y gastric bypass is accepted as the gold standard in bariatric surgery
in the USA.[6] However, this changed in favor of LSG (46%)
over time and LSG became the most used technique
worldwide.[7]

Materials and Methods
In the present study, the records of 457 patients who underwent laparoscopic bariatric surgery were reviewed
retrospectively, covering the years January 2015–January
2021. The indication for surgery was decided in line with
the criteria that were recommended by the WHO. Surgery
was offered as an option to patients with a BMI >40 kg/m2
or >35 kg/m2 and comorbid diseases such as HT or Type 2
diabetes.
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operatively as one dose and two post-operative doses. The
duration of surgery, length of hospital stay, and hemodynamic parameters of the patients were recorded. The
weight, BMI changes, and percent weight loss values of
the patients were recorded at the post-operative 1st month,
3rd month, 6th month, and 12th month.
As the surgical technique; 2 × 12 mm and 2 × 5 mm trocars
were entered and the omentum was separated from the
stomach with a vessel sealing device (Ligasure™ 5 mm
blunt, LF1637) starting from approximately 2–3 cm proximal to the pylorus and up to the his angle. Then, especially after the posterior surface of the stomach and the
fundus level was completely liberated, a 32 F silicone gastric tube was inserted through the orogastric route. The
stomach was dissected proximally to the pylorus (starting
at the crow’s foot level) up to his angle with the help of an
endoscopic stapler. At this step, care was taken to leave a
small antrum and to create a narrow tube in a straight line
(with the anterior and posterior walls at equal widths).
Echelon flex™ Endo path® staplers (60 mm) were used
in the antrum and staples suitable for medium-thickness
tissues (Echelon Flex™ Endo path® [60 mm] Articulating medium/thick reload with) were used in the rest of the
stomach.
After the stomach was separated, a leak test was performed by giving 50 cc of methylene blue from the orogastric calibration tube. The staple line was supported with
hemoclip at 5 mm intervals along its length to strengthen
the staple line and control bleeding. An aspiration drain
was placed parallel to the suture line after the leakage
control.

After a detailed physical examination, abdominal ultrasonography was requested from all patients, and gastric
endoscopy was requested from patients who were over
40 years of age along with hemogram and biochemical
tests. Furthermore, endocrinology, psychiatry, cardiology,
chest diseases, and anesthesiology consultations were requested and risk assessment was performed with (American Society of Anesthesiologists) classification. After the
evaluations, the possible benefits and risks of the surgical method that was deemed appropriate were explained
to the patients and informed consent was obtained from
each patient.

The patients were usually discharged on the 2nd day of the
post-operative period. Analgesics, protein supplements,
multivitamins, and anticoagulants were prescribed routinely at discharge. It was recommended to continue anticoagulant support for the first 1 month, and protein and
multivitamin support for the first 6 months. One week
after the discharge, all patients were called for physical
examination. Hemogram and routine biochemical tests
were checked at 1, 3, 6, and 12 months. Annual follow-ups
were performed after the 1st year.

Low molecular weight heparin 100 IU/kg (Clexane®,
Aventis Pharma, Turkey) was administered to all patients
before and after the surgery. During the hospital stay, twosided compression stockings were worn. Broad-spectrum
cephalosporin group antibiotics were administered pre-

Blood pressure and fasting blood glucose values of all patients and comorbid diseases accompanying obesity were
noted before the bariatric surgery. Iron, Vitamin B12, folic
acid, and Vitamin D levels were also checked in the postoperative follow-ups. For (HT), which is among the co-
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morbid factors, a measurement of systolic blood pressure
>140 mmHg or diastolic blood pressure >100 mmHg or a
history of antihypertensive drug use for blood pressure
control were taken as the reference. For diabetes mellitus
(DM), fasting blood glucose value >125 mg/dl, or a previous diagnosis of diabetes, use of anti-diabetic medication
or use of insulin were taken as the reference. Sleep apnea
syndrome was referenced as patients with apnea symptoms or whose diagnosis was confirmed by a sleep study.
Hyperlipidemia was defined as elevated triglyceride or
total cholesterol levels. Remission of HT was referenced
as systolic blood pressure <120 mmHg and diastolic blood
pressure <80 mmHg without antihypertensive drug use.
Remission of diabetes was defined as a decrease in fasting blood sugar <100 mg/dl or hemoglobin A1c (HbA1C)
level without the use of diabetes medications or insulin.
Remission of sleep apnea syndrome was defined as the
absence of sleep apnea symptoms and no need for continuous positive airway pressure treatment. Remission
of hyperlipidemia was defined as triglycerides and total
cholesterol levels being within the normal range.
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the mean hospital stay duration was 2 days. Omentopexy
was performed by suturing the staple line in only one patient because of the opening of the intraoperative staple
line. No mortality was observed in any patient. Bleeding
developed in six patients on the 1st post-operative day
and was controlled with medical treatment. Post-operative atelectasis developed in seven patients and deep vein
thrombosis developed in one patient and improved with
medical treatment. Trocar site hernia occurred in three
patients. Surgical treatment was performed 1 year after
the surgery. As an additional disease, 80 (17.5%) patients
had HT, 59 (12.9%) Type 2 diabetes, 24 (5.2%) patients had
sleep apnea, and 86 (18.8%) patients had hyperlipidemia.
A total of 91.6% of patients with HT improved in the preoperative period along with 87.3% of patients with DM,
91.6% of patients with sleep apnea, and 84.3% of patients
with hyperlipidemia (Table 1).

Results

The mean BMI score of the patients was 27.3 kg/m2 in female patients and 29.2 kg/m2 in male patients in the 1st
year postoperatively (Table 2). The mean BMI score of all
patients was 28.6±2.8 kg/m2 and the mean weight loss was
43.8 kg (23.6–84.8).

A total of 457 patients underwent LSG over 6 years. The
median age of the patients was 34.3 (13–68) and the median body mass index score was 43.74 (35.60–66.72) kg/
m2. Among the patients, 261 (57.1%) were female and 196
(42.9%) were male. The mean surgery duration was 58
(32–88) min. The mean blood loss was 40 (0–250) cc and

The most common biochemical abnormality in the longterm follow-up after the surgery was iron deficiency anemia. Although iron deficiency anemia was detected in 11 of
the patients (2.4%), the folic acid deficiency was detected
in 3 (0.7%) patients, Vitamin D deficiency in 6 patients
(1.31%), and Vitamin B12 deficiency in 5 patients (1.1%).

Table 1. Recovery rates of comorbid diseases
Disease
Hypertension
Tip 2 Diabetes
Hyperlipidemia
Sleep Apnea
Infertility

Preoperative

Postoperative

Recovery %

80
59
86
24
8

7
7
14
2
3

91.6
87.3
84.3
91.6
62.5

Table 2. The mean BMI score of the patients
Gender Number of Patients
		
Female
Male

261
196

BMI: Body mass index.

Preoperative Mean
BMI (kg/m2)

Postoperative 1st Year
Mean BMI (kg/m2)

42.2
47.3

27.3
29.2
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Discussion
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nificant levels in terms of comorbidities.[18,19] About 68%
of morbidly obese adult patients also have HT,[20] and both
medical and surgical treatments are used in the treatment of HT. The literature reported that the HT remission
rate varies between 43% and 83% after 1 year of bariatric
surgery.[21] In the present study, 17.5% of the patients had
HT and 91% at the end of the 1st post-operative year. Improvement was observed in six patients. Similar findings
were seen in studies that compared bariatric surgery with
intensive medical/lifestyle intervention. In these studies,
HT remission rates were reported to be higher in patients
who underwent surgery when compared to those using
antihypertensive drugs.[22-24]

Obesity is among the most common primary health-care
issues. Physical activity insufficiency and changes in dietary habits together with the advancement of technology in societies with a high socioeconomic level are the
most important environmental causes of obesity. As the
age progresses, the frequency of obesity increases with
the decreased basal metabolic rate.[8,9] The goal of obesity surgery is to provide adequate weight loss in obese
patients. With the technological developments and their
increased use in medicine, different methods were developed in bariatric surgery. The most effective method in the
treatment of obesity is surgery. The open surgical method
has left its place to laparoscopic and robotic surgery over
time. Laparoscopic surgery is preferred because of less
pain, high comfort, short mobilization, wound infection,
and fewer complications of incisional hernia.[10] LSG is the
most commonly used bariatric surgical technique in our
present day and is a restrictive procedure in which the
gastric volume is reduced.[11,12] LSG has become a more preferred method when compared to other methods because
it can be performed technically more easily, parameters
such as surgery time and blood loss are lower, and it not
only provides weight loss but also contributes to metabolic
recovery.[13-15] Furthermore, LSG is superior to other methods in that it can be performed with post-operative upper
gastrointestinal system endoscopy, no change in absorption in oral drugs, no dumping syndrome, and malabsorption, and is easy to convert to other bariatric surgical procedures. The most important and feared complication of
LSG is leakage (2%) and it is often seen near the his angle.
Leakage occurs mostly due to ischemic and technical reasons but changes in stapler technology have made its use
quite safe.[16] This minimized the risk of leakage because
of technical reasons. The leak rate was found to be 2.9%
in a sleeve gastrectomy analytical study conducted with
4.888 people who underwent MEDLINE screening.[17] It is a
complication difficult to treat and sometimes mortal. LSG
technique was applied to all of the patients in the present
study and there was no leakage in any of our patients.
The popularity of the LSG technique among surgeons is
increasing with each passing day and it is promising with
its easy technical applicability.[6,7]

Approximately 64% of adult patients admitted for bariatric
surgery have dyslipidemia.[20] A total of 18.8% of the patients in the present study had dyslipidemia and dyslipidemia improved after LSG in 84.3%. Another problem in
overweight or obese patients is sleep apnea syndrome.
Although 5.2% of the patients had sleep apnea, recovery
was observed in 91.6% of them after bariatric surgery.
Weight loss improves obstructive sleep apnea, and for
this reason, it must be recommended in all overweight
or obese patients.[31] Losing 15–50% of excess weight after bariatric surgery is considered a success.[32,33] In the
present study, the average weight loss of the patients in
the 1 year period was 34.6%, which proves the effectiveness of the method used.

The goal of bariatric surgery is to contribute to the weight
loss of the patient and the treatment of additional diseases. Studies are reporting that three-quarters of patients who underwent bariatric surgery improved at sig-

Bariatric surgery has also some disadvantages in addition
to the positive effects. According to the latest report of the
American Society of Hematology, the most important disadvantage is the deficiency of micronutrients, for exam-

One of the most important outcomes in the field of
bariatric surgery is its effect on Type 2 diabetes remission.
The results of surgical procedures used in Type 2 diabetes
patients are usually evaluated by the level of glycosylated
HbA1c. In the literature, HbA1c levels were reported to
have decreased by 1.8–3.5% with surgical treatment, and
this rate was 0.4–1.5% in patients who received medical
treatment.[25-27] In the present study, a decrease of 2.4–3.1%
was observed in HbA1c levels, which is consistent with the
literature data. The fasting blood glucose measurement of
the patients was also evaluated in the present study and
it was found that 87.3% of the fasting blood glucose levels
were <100 mg/dl. It was also found that bariatric surgery
had better remission and recurrence rates in early-stage
Type 2 diabetes, newly-diagnosed Type 2 diabetes patients, and patients who needed low insulin doses.[28-30]
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ple, iron (16–44%), Vitamin D (33–80%), and Vitamin B12
(13%).[34]
Patients who undergo bariatric surgery are those who
have the highest risk of anemia. It was reported that
anemia was detected in 33–49% of patients 2 years after
the surgery.[35] The mean prevalence of anemia following
surgery was reported to be 17% in patients who had LSG
surgery.[36] The reason for this is the mechanical digestion
and decreased gastric acid secretion, and, therefore, the
absorption of iron, Vitamin B12, and other protein-bound
nutrients, which are affected adversely. Decreased secretion of intrinsic factors impairs Vitamin B12 absorption.
Furthermore, decreased serum ghrelin levels cause decreased appetite and absorption of nutrients by causing
low food intake.[37] In the long-term follow-up after the
surgery, iron deficiency anemia was detected in 11 (2.4%)
of our patients. The reason for the low number of our
patients is that we recommended oral iron supplementation to all patients undergoing bariatric surgery as a
preventative measure. Since we used LSG method in all
our patients, which does not usually cause Vitamin B12
deficiency, it was detected in only 5 patients (1.1%). The
possible mechanism in patients developing Vitamin B12
deficiency is insufficient secretion of the intrinsic factor
and insufficient gastric acidity after the surgery. Folic
acid deficiency is among the potential complications of
bariatric surgery that can cause anemia because folate
is absorbed throughout the small intestine, deficiency is
primarily because of inadequate dietary intake as a result
of changing dietary habits after the surgery rather than
malabsorption. Folic acid (0.7%) deficiency was detected
in three of our patients. Folate deficiency could be easily treated with oral supplementation.[38] Vitamin D deficiency was detected in six of our patients (1.31%). The
prevalence of applications such as bariatric surgery and
its ability to cause malabsorption increased its incidence.
[39]
The reason for the low incidence in the present study
was that routine replacement was initiated in the early period and checked at regular intervals.

Conclusion
It was observed that patients who underwent LSG with
the diagnosis of obesity had significant weight loss and
positive results in the recovery of comorbidities. We associated this result with the fact that our surgical technique
was performed in line with the standards. We think that
supplementation must be made in the micronutrient de-
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ficiencies that may develop and early initiation of this replacement treatment can prevent hematological, dermatological, neurological, and cardiac system disorders that
might occur after the surgery. Bariatric surgery is an effective and reliable application in the treatment of obesity
and metabolic surgery if it is performed in experienced
centers with the correct indication.
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